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Abstract
The acceptance and increasing utilization of technological innovations in health care are crucially beneficial for both health care 
professionals and patients during the diagnosis and treatment processes. The literature includes various intervention programs 
aiming to increase technology acceptance in this field. In this review, studies investigating the factors influencing the technology 
acceptance and recent interventions intending to enhance the technology usage in the field are covered. Generally, theory of 
planned behavior, technology acceptance model, diffusion of innovation theory and unified theory of technology acceptance 
cover the most distinguished concepts and constructs to understand attitudes towards technological innovations. Influencing 
factors may differ for health care professionals and patients. While perceived benefits of technological innovations may be the 
most distinctive factor for health care professionals, ease of use is of big importance for patients. Perceived ease of use is affected 
by personal norms and perceived control beliefs. Suspicions of confidentiality and privacy are strong influencing factors for
refusing technology usage for patients. Considering all these factors are necessary while designing intervention programs to 
enhance technology acceptance in health care. In the conclusion, the paper discusses whether the intervention programs originate 
from previously covered theoretical concepts and constructs.
© 2015 The Authors. Published by Elsevier Ltd.
Peer-review under responsibility of Istanbul University.
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1. Introduction
The globally effective technological progressions have been produced and widely accepted since the second half 
of the 20th century resulting in huge impacts. Especially the invention and commercialization of internet in 1990’s 
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triggered the penetration of technology into daily lives of people in many extents and maintained its permanent 
effects. According to Information and Communication Technology Usage in Households and by Individuals
Research by Turkish Statistical Institute [TUIK] (2014), the internet usage percentage of individuals between the 
ages of 16 and 74 is determined as 58.5 %. The rate of people using internet daily or at least two days a week has 
been reported as 44.9% among these individuals. These rates have been almost doubled since the survey which was 
conducted in 2007 by the same institute. Additionally, the technology usage has been mobilized with widespread 
diffusion of smart phones, which leads to changes in social lives, interpersonal relationships and even self-
expression (Livingstone, 2008). Thus, individual and social factors affecting technology usage are studied and
interpreted by researchers from various disciplines.
Due to fact that the technology usage is a behavior concerning various fields, the scopes and results of studies 
may differ. The technology acceptance behavior can be influenced by many personal factors such as age, gender and 
socioeconomic status. In a research examining technology behavior of elderly people, it is observed that elders are 
falling behind when compared general population. However, it is also discovered that difficulties on technology 
usage caused by senility can be overcome with the instrumental support of relatives g]NDQYH3XUXWoXR÷OX
In another study on elderly people, it is found that the computer usage is increasing if their self-efficacy beliefs are 
high and computer anxiety is low (Cody, Dunn, Hoppin ve Wendt, 1999). Additionally, a research on socioeconomic 
status and gender differences among university students shows that high income and being male are two major 
factors increasing technology usage 8UDOYH%DOÕNoÕR÷OX005). Moreover, the study by Richman, Webb, Brinkley 
and Martin (2014) indicates that women are more interested in using mobile applications concerning their sexual 
health. 
There are many theories and models explaining the technology acceptance and usage. In particular, healthcare 
oriented technology behavior can be diverted from other fields in some ways. This review study includes the theories 
and models explaining technology acceptance and research results concerning the technology behavior in healthcare. 
Moreover, intervention programs intending to increase preventive health behavior and to improve treatment 
strategies are covered. Finally, the intervention programs aiming the acceptance of technology in healthcare are 
discussed with its limitations and suggestions for future directions are proposed.
2. Literature Review 
2.1. Theories Explaining Technology Acceptance and Usage
The most common theories and models used to explain technology acceptance are Theory of Reasoned Action, 
Theory of Planned Behavior, Technology Acceptance Model and Diffusion of Innovations Theory. The basic 
suggestion of Theory of Reasoned Action is that the attitude and subjective norms are the deterministic factors of the 
behavior. While attitudes are comprised of behavior oriented beliefs and expectations towards the results of the 
behavior, the subjective norms are comprised of beliefs about the evaluation of other people who are important for 
the individual (Fishbein and Ajzen, 1975).  In addition to the theory suggested by Fishbein and Azjen, the Planned 
Behavior Theory includes perceived control variable (Ajzen, 1991). The perceived control is the beliefs about 
overcoming difficulties acting on behavior (Ajzen, 1991).  Another model that originates from the Theory of 
Reasoned Action, the Technology Acceptance Model of Davis (1989), explains decision processes about 
technology. According to this model there are two variables affecting the technology usage of individual, which are 
perceived usefulness and perceived ease-of-use. These two factors constitute people’s attitudes toward using 
technology and affect technology behavior (Davis, 1989).  The Diffusion of Innovations Theory states that some 
features of innovations, such as relative advantage, complexity, compatibility, trialability and observability, 
determine its acceptance (Rogers, 2003). Furthermore, innovation adoptions are categorized as innovators, early 
adopters, early majority adopters, late majority adopters and laggards by characteristics of individuals (Rogers, 
2003). The common intention of theories and models explaining the technology acceptance and behavior is to 
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LQWHUSUHW LQWHUQDO DQG H[WHUQDO YDULDEOHV DIIHFWLQJ DGRSWLRQDQG WR LQFUHDVH WHFKQRORJ\ DFFHSWDQFH $YFÕ-Yücel ve 
Gülbahar, 2013). 
There are also recent models using constructs of different theories and proposing comprehensive models to 
explain technology behavior. Venkatesh, Morris, Davis and Davis (2003) have created the Unified Theory of 
Acceptance and Use of Technology, which covers various theories. This model proposes four basic factors affecting 
the invidual’s acceptance and usage of the newly encountered technology. These factors are, performance 
expectancy, effort expectancy, social influence and facilitating conditions. While the performance expectancy is the 
expected increase of performance, the effort expectancy is the ease of use related with the accepted technology. 
Social influence is the perception of self reflected by people who are important for the individual. Facilitating 
conditions are beliefs about the existence of personal or institutional support encouraging technology acceptance 
(Venkantesh et al., 2003). 
2.2. Researches Explaining Predictive Effects of Theoretical Variables in Case of Technology Usage in Healthcare
The technology usage in healthcare offers many advantages such as time-saving for patients and doctors, precise 
recording of patient information leading to determining of right cure and ease of getting appointment.  The effects of 
technology acceptance and usage by patients and healthcare professionals are deeply studied. Kane (2014) states that  
the mobile technologies assure many benefits for the patients such as accessibility for healthcare, getting treatment, 
being under observation, self assessment and checking up on the disease status. Moreover, the technology usage in 
healthcare provides financial savings for patient, doctor and government (Fontenot, 2014). The curatory, preventive 
and instructive technologies are accepted and used both by patients and healthcare professionaOV,úÕNDQG$NERODW
<DUGÕPFÕ DQG0HUW  ,W LV DOVR SRLQWHG RXW WKDW SDWLHQW UHODWLYHV DV ZHOO DV WKH SDWLHQWV WKHPVHOYHV
EHQHILWIURPXVLQJLQWHUQHWLQWKHDVSHFWRIEHLQJLQIRUPHGùHQ(UNHNdDNPDN6|]HQHU$N\RODQG.X]X
Zülfikar, 2014). The study by Khan and Woosley (2011) shows that the technology usage by healthcare 
professionals shortens the treatment period and assures cost-free, precise transfer of medical records, leading to less 
mistakes in treatment process. Some countries promote technology of healthcare professionals by providing 
financial support (Khan and Woosley, 2011). 
There are also studies focusing on the factors influencing the technology acceptance by healthcare professionals. 
A comprehensive model on this topic states that the perceived usefulness is the most powerful predictor of the 
technology acceptance (Ji, Jackson, Park and Probst, 2006; Lin, Hsieh and Ho, 2014). On the other hand, the 
perceived ease of use does not affect the technology acceptance if sufficient technical assistance is provided. 
Additionally, it is reported that subjective norms and perceived control beliefs are influencing the behavioral 
intention (Ji et al., 2006). The opportunity for displaying the results of technology usage influences the perception 
for ease of use (Ji et al., 2006).
On the other hand, the technology acceptance may depend on the characteristics of the individual. According to 
the results of a research based on the Diffusion of Innovations, the attitude and behavior of early adopter 
professionals differ from late adopters. For example, while early adopters perceive innovations as easier to use and 
more beneficial, the late adopters have more negative beliefs about technological innovations (Escobar-Rodríguez 
and Romero-Alonso, 2014). The researchers suggest to consider personal characteristics while constructing 
intervention programs to enhance technology usage (Escobar-Rodríguez and Romero-Alonso, 2014). A research in 
ten different developing countries by Nuq and Aubert (2013) points out that technology usage while studying 
medicine and promotion by government predicts acceptance of innovation by changing behavioral intention. 
In the case of technology usage by patients, studies indicate that they target to obtain information about their 
diseases and are exposed to information pollution, when technology usage is not guided by healthcare professionals 
ùHQ(UNHNdDNPDN6|]HQHU$N\RODQG.X]X=OILNDU 7KXV WHFKQRORJ\DFFHSWDQFHE\SDWLHQWV
may not be beneficial when not controlled by professionals. Although mobile technologies stand out due to their 
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accessibility and ease of use (Sun, Wang, Guo and Peng, 2013), they create problems such as information security 
and personal privacy (Shareef, Kumar and Kumar, 2014). It is reported that patients’ evaluation of their coping skills 
predict the usage amount of mobile health applications more than patients’ perceived illness (Sun et al., 2013). 
Especially, while the most effective variable on the usage of mobile technology is the perceived benefits, subjective 
norms, self-efficacy and ease-of-use are the most influencial factors on the intention of technology adoption (Sun et 
al., 2013). In the research by Shareef, Kumar and Kumar (2014), which is conducted on mobile technology 
acceptance of diabetes mellitus patients, perceived privacy and security is increasing the usage of mobile 
technologies. 
Briefly summarizing, influential variables on technology acceptance for healthcare professionals and patients 
may differ. For instance, the perception of ease-of-use is not a predictor variable for healthcare professionals, 
whereas it is a strong predictor of technology adoption for patients (Sun et al., 2013). On the other hand, perceived 
benefits are predictor for both professionals and patients (Ji et al., 2006; Sun et al., 2013; Shareef et al., 2014). 
Therefore, one of the most important suggestions to change health behavior is that the intervention programs should 
be based on existing theories and research findings according to the targeted group (Glanz, Rimer and Viswanath, 
2008).
2.3. Intervention Programs on Technology Usage in Healthcare  
Intervention programs aiming to increase technology usage in healthcare can be either for prevention or 
treatment. These intervention programs may be based on theories and models. There is a number mobile and online 
applications within intervention programs, which are expected to be beneficial and easy to adopt for participants.
Following intervention programs are categorized in the aspect of being theory based or not. 
One of the theory based preventive intervention programs is the EVIDENT Program prepared by Recio-
Rodríguez et al. (2014). This program is a mobile application for smart phones that aims to healthy nutrition and 
exercise habit for the participants. This application is comprised of an user interface where the participants can 
record their daily nutrition, some informative notifications about Mediterranean Diet and a pedometer. Additionally, 
the participants can also record their daily exercises. It is expected by the researchers that the participants will gain 
the mentioned habits in three months, which will either reduce the arteriosclerosis cases or stop the progression of 
this disease for patients suffering from it. For the study, the researchers determine current stages of the participants 
in terms of nutrition and exercise habits according to the Transtheoretical Model. While structural physical activity 
program and counseling on nutrition are supplied for both research and control groups, only the research group is 
provided with mobile application for the following three months. The study is expected to be completed in 2016 by 
comparing the pre and post tests and follow-up tests after 12 months (Recio-Rodríguez ve ark., 2014). It is also 
worth mentioning that it is not declared if the attitudes towards technological innovations and technology acceptance 
of participants are considered, which might be regarded as a limitation of this study.
Another intervention program based on Social-Cognitive Theory is designed to increase adjustment to obesity 
treatment by online support for research group, by traditional face-to-face methods for control group and by a
combined method for a third group. The program aims to manage nutrition and exercise programs of participants by 
providing behavioral counseling for 12 weeks (Polzien, Jakicic, Tate and Otto, 2007). While the research group is 
provided with online support throughout the whole program, the combine group is offered online support for only 
three weeks. The online support includes pulse monitors, online daily calorie and exercise record program. 
According to the findings, the participants’ overall weight loss of the research group is significantly higher than 
other groups. The results of the study display the importance of longevity for technology usage (Polzien et al.,
2007).
A similar but no theory based intervention program procedure is conducted on rural people who are under threat 
of cardiovascular diseases and type II diabetes (Stuckey, Shaphiro, Gill and Petrella, 2013). Once again, a mobile 
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applications is developed for increasing the patients’ exercise habits. For this program, each patient is interviewed 
and individual exercise programs are developed. Additionally, this study includes pilot research for testing the 
acceptance of innovation was already conducted. The participants are separated into two groups. While the 
participants in the control group are provided with face-to-face counseling to determine their exercise programs, the 
participants of the research group are provided with smart phones in order to track their personal exercise programs. 
The program is intended to last 12 weeks and follow-up assessments are planned to collect data at 24th and 52nd
weeks (Stuckley et al., 2013). The prominent feature of this research is the pilot study, which was conducted to 
assess technology acceptance before the intervention program. 
Another intervention program is designed for romatoid artrit patients, where the participants are divided into two
groups. The first group is provided online tailored exercise programs whereas the second group is offered with an 
online exercise education (Berg, Ronday, Peteers, Cessie, Gieen, Breedveld and Vilied-Vlieland, 2006). The 
participants of the first group are invited to introduce new exercises by physiotherapists and they are offered an 
active online support via email and forums to increase self management of the patients. On the other hand, the 
second group is only offered a general exercise list and they are followed via a website. The major aim of the study 
is to increase the daily activity level and overall muscle mass of romatoid artrit patients with sedentary lifestyle. The 
findings of the study proposes that the online program of the first group is found more effective than the second 
group’s general exercise program. In this study, it is reported that tailored exercise programs and self management 
strategies are increasing the participants’ health behavior (Berg et al., 2006).  
Finally, the mobile intervention program to prevent risky health behavior of youth, who are participating in a 
cessation program for smokers, is developed by Valdivieso-López et al. (2013). This mobile application includes 
informative notifications to help developing strategies and to give social support. The application also provided 
entertaining activities to sustain its usage by youth. The research group is supported through mobile application, 
whereas the control group is supported by standard cessation program. The targeted age group of this intervention 
program is determined to be between the ages of 18 and 30. Moreover, Valdivieso-López et al. plan to provide peer 
support who already stopped smoking. The distinctive feature of this intervention program is obtaining participants 
by reactive methods.
3. Conclusion
The technology usage is rapidly increasing due to many advantages offered by it. Primarily, technologies 
concerning the healthcare professionals are progressing, which are mainly e-appointment systems and data recording 
systems for medical information tracking and diagnosis. Moreover, both patients and relatives are also influenced by 
technology usage. For instance, while people are searching for their symptoms on internet before diagnosis, patients 
also search for informative websites or applications after the diagnosis. Also, there are some intervention programs 
offered to patients or relatives by healthcare professionals for the diagnosis. One of the advantages of technology 
based intervention programs is the ability of using tailored messages. Moreover, mobile phone applications may 
facilitate the treatment by answering related questions and using reminders due to constant accessibility.
On the other hand, there are some disadvantages of technology usage in healthcare. The major disadvantage is 
ensuring personal privacy on behalf of patients. This issue might be a big problem in case exposure of important 
information by stolen or lost mobile phones (Önder and Narin, 2013). Additionally, mobile applications for sexual 
health tracking, alcohol consumption etc. may cause social pressure that leads to the credibility and reliability issues 
(Swendeman, Comulada, Ramanathan, Lazar and Estrin, 2014).
It is also worth mentioning that online applications only with financial interests may lead to corruption by 
misinformation and deception of patients. For example, there are some applications claiming to treat acne by casting 
light via mobile phones (Önder and Narin, 2013). Thus, the existence of an authorized control mechanism, such as 
the Food Drug Administration (FDA) in United Sates of America (USA), for approving such applications and 
informing the patients about the risks of misinformation about their diseases are of great importance. 
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In the case of intervention programs, lack of programs, which are based on technology acceptance theories and 
models, is the major limitation. Moreover, there are no information on the testing of these programs in the aspect of 
being user-friendly. Moreover, it is also noticed that these programs, which intend to change the health behavior of 
people, are constructed on the general knowledge about the disease and they do not sufficiently utilize the theories 
and models explaining health behavior. 
Although the study by Ertek (2011) states that the Turkish Government attempts to develop technology based 
health policies using central hospital appointment system, electronic prescription, electronic identity cards etc., an 
intervention program for increasing health behavior in Turkey is not found. A few mobile applications developed by 
private hospitals exists with the purpose of tracking the status of SDWLHQWV $FÕEDGHP 0RELO 6D÷OÕN 
Additionally, a few private entrepreneurial companies are marketing some mobile applications and devices in 
Turkey (iVital, 2012). 
In conclusion, there is a lack of intervention programs in healthcare for technology usage, while the number of 
researches on topic is rapidly increasing. Moreover, when the technology based intervention programs are not 
developed and guided by healthcare professionals the risks of patients to be misinformed and to apply inappropriate 
treatment are high. Thus, a legal control mechanism, such as the FDA in USA, is worldwide strongly needed for 
prevention of corruption in the field.
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